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(54) Process tor the production of an Ink Jet head 

(57) A process tor producing an Ink jet head Includ- 
ing an ink pathway corrwnunicatBd with a discharging 
outlet and an energy generating element for generating 
energy utfeedfydschargfo 
outlet said process cornpnahg the steps of: providing a 
sdbstrate provided with said energy generating eternent 
thereon; tormirig * 

laBjng r^gon^ pjeonyosabie photasensitive resin 
jjpjteJrlrq^^ 



^strate so as to cover sag energy gensranng 
c feposed OTsaMsubstrate:^tjSeclingsaM 
tive resin layer to crossSnlon^ 



photosensitive layer into a crossfirrf^.pbQtosertsrtive 
layerTforrngig a coating resin te^jon,said-crossjinked 
photc^ensSve lay ^h^derttnosSdco^ resmteyer; 
?fr5fefi^fB«ginff7nrMlm tn said crossSnked photo- 
sensitive layer through said hardened coaling resin 
layer to decornpose and soliWizes^ao^&todjpho- 

s aid ink pathway; and eMino &3d aoss finke d photo- 
sensitive layer bradated with said ionizing radiation to 
thereby form said ink pathway cormmnicated with the 

if- , nil ..jn'im ji fill 

uocnarging ounei. 
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Description 

RArXQBQUNDQFTHEINVBmON 

5 Field of The tnvertion 

The rxeserrt invention relates to a process tw producing ot if* j& 
jet printing systera More particu^ 

cise ink pathway with no deformation for en ink jet head and to attain the mass-produdion of a high quality ink jet head 
io at a righ yield by way of a process tor 
resin teyer capable of oontrtouting to to 
resin 1^ on sakJ photosereftive resm 
toGertsitrveresm layer 

is Related Background Art 

There are Kriown a numbered 

pe^yrrttngprintir^ Theses 

sionaflycaJled an orifice) tor dscha^ 

20 and an energy generating clement for generat in g erwqyutfeed for dischanj^ said ink. 

As for the production of such ink jet head, there is known a process wherein fine grooves far the formation Of ink 

pathw^ are formed at a o>^ platers 

ing, and the plate hawing the thus tor^ 

wHh ofechafpjng erieigwrieral^ 
25 an ir* jet head, foero are such proW^ 

of said fir« gloves by way of me cutting pro^ 

have a smooth inner waO face; a crack or^ breakage are Batote to occur at ^ 

cannot be attained, tn the case where the fo r mation of said fine grooves by way of the etching processing. p,0 *^ a> 

errtailinthalitis<fiffk^toaaah 
so the etching piucessing is oornpBcated, resulting in an increase in foe production cost Therefore, there is a tendency for 

ink jet heads produced accorcfing to the dbove process for foe production of an ink ja 

acteretics and therefore the above p 

degrabteinkjet head having ink pa 

for the production of an ink jet head, tt^ 
as the substrate for an ink jet rtead. precise posntorfng between the two mernbers cannot be eesfly conAicted. Conse- 

o^ientf* foe above process^ 

ink jet head at a high yield. 

In order to efiminate the problems in the foregoing process tor the production of an ink jet head. US. Pat No. 

4.450.455 (hereinafter referred to aso^^^ 
40 (foal is. i» if* jet head) which co^ 

afing elements opposed thereog 

an bik jet rtead. farming p/ooves tor foe ta 

top plate made of g^ass or the IDie to the substrate tor 

swe to obtain a joined body, and mechanically cutting an erid porti^ 
«s whereby obtaining an ink jet head. 
The process tor the products 

tor the formation of ink pathways are termed by way of photoHriocraPhy; the grooves can be precisely ter med as 

desired, and foe of the sitetrate 

of severely rjosrfioning foe t*o ri»rnbeis since the giooves tor the tormato 
so foeeriero#ger»eratirigelernents-b^ 

ever, astor foe process tor the production of an ink jet head described in document 1, there are sudi Disadvantages as 

wiO be o^scrtoed in the fbQovvirig. That is. 

aoltesive is labte to get in the irtk patr^ 

deformed; P) in foe step of rrwcrianjc^ 
69 during foe mechanical cuttings 

clogging during foe operation thereof tor performing printing; and (3) since foe Wc pafoway-torming portions of foe 

joined body a/e caved, some of foe tfschar^ 

accompanied with a breakage. 
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(fciiseD^er% the process tor 
mass^jroductwnofah^ 

m order to efirmiate these pr^^ 
process tor the pro&ic^tf an 
s with energy geiTerating dements clsposed thereon, forming a resin pattern (thai is. a resin sofid layer) mnpofcad of a 
soM)iizac<e reseat a pie dcAe rm 

tngressi layer composed of epocy resin or the B© so as to ccwlhe resin sofid layer on the sul&ti ale 
hanien^ the coatngresr layer, and r^ 
inganir*jetheedmactftioaU& 
re tterjroductk)nofanirft)ethea^ 

operating etemertts Disposed thereon. Iccrning a two-layered prwtosensrtive layer corrprising a firstphotosensbve 

layer and a seccrxiphotosensilrve layers 

notion of ink pathways at the first photosensfth* layer wh^ 

ing outlets at the second photosensitive layer, and developing these two latent image patterns at the same time, 
15 whereby ci^^ an ink jet riead Rather 

process tor the production of an ink jet head based onto process descrto^ 

ton deem nposabte photosensitive resin ts used as fro constituent resin of the resin pattern (the resin solid layer) In the 
process described in document 2. 

to any of me processes ofescr^ in docurre 
20 ink pathway-terming portions 

resin layer whBe mantawng the resin layer as ft is* and the resin layer is rerno^ 
ink pathways can be precisely torn^ 

pathways which is occurred in the case dtte process tor the produd 
Further, m the case where 

& layer thereon should be metfianicaDy cut as in the process descrtoed in document 1 . sirice ^solubflirabte resin is 
charged in the ink palhway4ort!tingpo 

resurting ink pathways and the resurtir^ 

In documents 2 to 4. as ttie solubflizabie resin, there is used a p 

The posffive type resist is capable of fbrrrir^ a o^sired pattern b^ 
30 an exposed portion arritra^ 

pathway^orming cordis subjected 

In any of the processes descnl>ed m docum 

formmg portion is conducted by way of so«Ded 6olweriH»ating process. 

a manner of cfissoMngaresin, which istobeapp6edonto8*objecUnao>^ 
ss onto trie object Trie sowenKoatm^^^ ~» 

has an advantage in that a fflm hav^ ^unitorm thicknes s can be relatively easfly termed 
Now. particularly in the process tor the production cl an irik jet riead of a so^ 

tiscfiamjhg outlet above an elecauttnymal converting body as an energy generating etement capable of generating 

energy utffired tor tfschan^ ink, saa 
40 riess of the coatirig resin layer is an im por t 

body and the c5scharging outlet which governs the irtkcSsctargi^ 

formation of the coating resin layer in the production o# a side sftooterty^ 

coating process* 

In the aiserf forming the coating re^ 
45 prised erf the posdrve type resist wh^ 

o^scttoecl a b BTfion^ to teve a cansW a^ 

the sorvenHxwtmg process, a so^ 

the exposed portion of the solublzabJe positive type resist is cb^^ 
partly dissolved, wherein the resulting ir* pathways are liable to be 
so Bytrteway^mordertotormafamhavirigon 

coating process (that is. trie spin coatirig process), ft fe necessary to pr^ 
of a solvent used As theflm thus torrned m the irtk jet head field, it is 
than that of a «m formed in the semcoriductor device fie^ 

ness in the ink jet head field, related fim-forming conditions are necessary to be more severely controlled in comparison 
s wrft the case t* terming thettn in 

As the tttctoiess of ihe coating resin 
above deserted the adjustment of the evaporation rate and viscosrlyoltr^ 
of an ink jet head obtained Particularrytheijseof asorve^ 
of aftmataijtform tricks 
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to to foregoing conrertiond 
po^s used ipon the appT^^ 
occuatthereaiKnginkpa^ 

cflfficitft to attain an improvement in me productrvrty of an ink jet head 

Conset^entty. in accordances 
includes the steps of terming a photoserBfiiveresto layer conlr^^ 
tor an ink jet heal terming a coaling r^ 
pathway4cfming petto 
that ft Is cffloA IP efhoendy 1cm 
production of a high quafity ink jet head at an irnproved yield 

SiJMMAHY OF THE INVENTION 

The presert inventors cctidu^ 
in the prior art and in order to attain a process wttrjh enables to effective^ 
evenwhenascMrtriavingastr^ 
process and to massiiorJuce a high c*h^ 

Asaresuft. there was rjtotewiedtte 
rarfaticfideccrnposabter^ 
pathway^brrrB ng pcrfon «t a su^ 
sfcfmedonthegossfirt^ 

crossfinked phctosensitjve layer which contributes to the formation of an ink pathway through the coating restn layer, 
the above aims can be effectively aitairiedasdesredThepres^ 

25 An object of the presem invention 
rieadhavirig a hip^ precise ir^ 
Anoto object of trie present 
ink jet head having a hip^ precise irtkp 

is formed by the coating process while using a solvent having a strc*vj dissaving power. 
30 A further object of the present invention is to provide a process which enables to effioentry produce a high quality 
irtkjetrteadhavir^ahighfr 
coating n^ layer is constituted 
ess. 

A stat further object of the present invention is to provide a pr 
35 ity ink jet head baring a Wghry precise ink pathway rt^a^ 
the coating resin layer. 

BB!EE QSCBiEDQttflE3ME drawings 

40 RGs. 1 to 9 are sctiemaifc views tor explaining 
toirt an Inkjet head accoro^to the presert 

FIQs. to to 17 are schemafic views tor explaining products 

production of a* ink jet rieadaccc^^ 

PIG. is is a sctten^ view tor explaining ^ 
49 present vwenfaon* 

r^19to25arescriernatfcviewstw 
belonging to the first enfcocfimerrt of the present invention, which will be later descried 

FK^26to3t arescherr^vtew^ 
6 belonging to the second erntorjtiniertcf the preset 
so TO32bascnerna1fc(fi8ff8Jnfllustn3^ 
present invention can be used. 



OF THE INVENTION AMD PREFERRED EMBODIMENTS 



The presert invention attains the ^bo^ 
which enables to effectively and effioertfy produce a hi 
the prior art. 

Particularly the present invention fies in a process torpid 
rocated wflh a cSsdtarging cartel an^ 



4 



to 



15 



EP0734 866A2 

^ said cfiscterging ou»^ saM process 

^ro^^^s^a^^oaie^T^^eF^ thereon (ftjcfnir^aptait^^ 
radSatiwdeconpc^ contamirg a crccsftato 

said energy geroS^etaTOnt disposed ^^saidsubstrate. sU^e^ said photos^ 
rng treatment to convert said phcjbKe^^resfnbyer irtD.aCTreaS^p^ (M fanning a coat- 

ing resmJayerwsakfSosS^ M hardening said coaling resin layer, (vi) gradating 

tort^ ratSatfan tosaM crosdW^ 
and sotubito sail crossfinked photose^ 

(vi") ekxting said possfintad photosensitive resin layer irradiated with said ionizing racfiation to thereby form said ink 
pathway ujaiirMracatBdwah to 

AccorcSng to the process of the present invention, upon forming the coating resin layer, the photosensitive resin 
layer contrfouting to the torn^ 
strc^cSssoMngpc^isusedintrie 
eieritty learned wtflealla^ade^^ 

way with no deformation can be effectively farmed, resu^n producing 
prccessrt the prevent inverts 
vem used upon the lormationctf the coa^ 
to use resins, wttch could nc* rave b^ 
in the prior art, far the formation of the coating resin layer. 
20 The process tar the prafcjctoda^ 
tnthefofoving. 

PartcuJany the process tor the production of an ink jet head acconfing to the present Invention indudes a first 
entxxfiment and a second embafimertwhkrt wffl bade 

In the tbBowing, description wffl be madeof eadiofttietwoernbodiments. 

First Embodiment 

Thefin^en*afimertisc5rectedtoapro 
murocated wift a cfischarg^ C4ittet and 
so ftom said Discharging ouflet said pro 
crowed wfth said energy generating e^ 
racfiation (tecorrposabtepric^^ 
said energy gerteratirigelernfrtd 

(c) subjecting said photosensitive resin layer to crcsstWdngtreatn^ 
35 crossfinked photosensitive resin layer, 

(d) irradiating ionizing racfiation to only a predetermined portion of the cro 
not contribute to the formation of an if* pathway to decornpose and 
sai dpredete rrninedggtto^ 

temconprgg^th^ren^ 

40 tng a coating resin layer on said ink pathwarformmg patternjoas to cover said ink peihway-torming pattern, (g) 
JaiderangsaidaatirigreOTfayer, ^ . fc 

(h)TnaSal^T6ra^^ patiway^bmwig pattern tlwough^ 

bBzesatf Wcpatf^^ 

form said ink pathway con^ rnunto ted with the cfischarojng outlet 
45 Tr» process of tr«liis t embo tf rnentwfflb^ 

for explairiing production step^ 

head having two cfccr^ngait^ 

that the to jet head indute ink jet he^ 

discharging outlet. 
so Fia lis a schematic view fflust^^ 

of an ink jet head, In RG. 1. reference numeral! irefcates a substrate to 

energy generating elernent capabte 

suppryport 

In the process of the first en*ccfimen^ 
ss Trie substrate 1 may t» constituted by an ap 

cerante, plastics, metals and rnetaJ alloys The substrate also serves 

but also as a ink chamber waMbrming menta. Other than this* toe sub^ 

ser«rtrve re* layer f>Wch 

no particular Bmtetion tor the shape of the substrata 
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The substrate 1 is provided with a pruraffiy of energy generating etements 2 which are spacecly arranged al an 
irterval on the surface thereof. The ene^ 
ment ypazo^etectric elements 

ampfification purpose, m practice, a number of energy generating etements are usually arranged on the substrate 1. 
Each energy c^nerafirig etemerts 

from a cfischargjng outlet whereby prowfing a print on a printing medum such as apaper. Partcutam/ in the case 
where an el ectrotherma l converting element is used as the energy generating element, the etertrothermaJ converting 
element generates thermal energy to heat irik present in Ihevk^ thereof whe 
to term a bubbl* wherein eriergyger^ 

effects as cfischargirigen^ In the case where a 

ptezo-eJectrk: element is used « trw 

piezo-eJecbic element effects as c5«Jiargirig energy toe 

In any case, the energy generating elemert 2 includes a cc^ 
thereto (not shown). 

The substrate 1 may contain a proper functional layer capabte of im^ 
element 2 which is dsposed thereon. 

toB*fition,asshowninFiai.tr^ 
is cfisposed at a pesifion of the substrate wriere no energy generatmgeleme^ 

Triea as shown in FG. 2. at tfie substrate 1 tor an 
posed of an ionizing radiation ctecornpo sa ble photosensitive resin containing a erossfinkabte structural unit so as to 
cover the eneipjp^neralirigelefiw 

re sin mea ns such a type that upon the mratfation of iortizing^rac^ otthe Kkej. a 

fi^wnoieato wn^ IQPOO or more i s converte dLintoa tow^noleaJar corrtpound as 

a resuH of its irrterrnolecuter linkage having been broken. The ionizing radiation decornposable rjhotos ensffive r esin 
retaire fBm prof>erties and a streno^ 

because of this, the resin mates it posstote to torm a rjhotoserisi^ 
desirable state on the substrate 1 . 

The photosensitive resin layer 4 in the presort invention is cornposed d 
pourvj having an ionizing racoon 
ture (that is, a photosensitive resin). 

The ionizing radiation dewngp sa ^ unit of tiie copolymerized WgrHnolecular compound can route 

ppjyvjrr^ cc*npounds 
represented oy^toCtowing formula (II). 

I 

-fc^-c^ <- A "^ (r) 

I 

o-c 

I 

*2 

(wherein A is a structural unit capable of being crossfinkBd, Ft, is an alkyl group, R2 is a group selected from the group 
consisting of alky! groM^s, substftuted and norvsifcstrtuted aromatic rings, and heterocyclic rings, and m and n are 
respectively an integer.) 
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so 



(wherOTAtsasmicturalunftCTp^ 

from the group consisting of aflcyt groups* substituted and non-substituted aromatic rings, and heterocycfic rings, and m 
and n are respectively an integer.) 
25 Specific examptesot such polyvinyl teton© series high-m^ 
BieporynietriylisoproDern^ 
polyfcopenyWxily! ketoria 
bythegeneraiferrnuteCI)arepdyn^^ 

acfylafepolytwaflucfobu^ 

so The above descrt>edcoporymerizedr^^ 
rafiatcndecomposafaie struck 

TrtecrossfnhabJestnictura 
a^chtoridegjoup^hyotan^ 

gpecittr gnnfT^f w» q*y^V m<*tu»rrytata, jr^gi^ficaad. ^jnetacrvticaqd cttorida. These reactive fu nctional 
as cjoupsmaybeinterrnolecu^ 

racfiation. Artamativery, they may be interrnotecularty erossfirtked using a proper crosstintang agent (or a proper hard- 
ner). In the case of causing to crasfirtwtgrBac^ 

sensitizing agent (such as a motel por/nfierization initiator, cation pdyrnerizalion initiator or the tfte) . 

The copolyrnenzation ratio between the decompo sab le structural unit and the crossfintabJe structural unit in the 
40 photosensitive resin (the copolymerized Wgh-motecutar cornpound) should be property determined depending on the 
situation. However, in general the meter ratio of the crc«i}ir*ab^ 



the copolymer, h this case, there can be sufficfentty atawed a desiratte res^ 
resistance, tn the case where the crossfirAaMe structural 
rate upon the irradiation of ioriatfigradfato is decreased. 

tn the foflowing. there are shown certain copolymers as examples of the photosensitive resin contai ning th e 
crossfinkabie structural und and the ionizing ratfiation decornposabJe structural und. but these are ortty for atustrative 
purposes and not restrictive 
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CH. CH» 

I I , 
— f-C H t — C — hrl-C H a-C-hr- 

| | (1 ) 

o=c o=c 

I I 

CH. Cfi 



CH. 
I 

C 
I 

c 

I 

CH, 



H»— C )■( C 

0 = 



CH. 
I 

H.-C-H- 
I 

0 = C 
I 

OH 



(2) 



C H , 
I 

— {-CH * — C —hri-C H 2-C -H- 



I I 

C 0 = c 



I 



O - C H ,-C H — C H j 
\ / 
0 



CH 



CH 




- CH 



•CH -CH 
\ / 
0 
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CH, CH. CH. 

I I I 

-fCHi-C h t CH,— C— M-C H.-C-hr 

I I I --(S) 

0 = C 0 = C 0 = c 

I I I 

CH, 0-CH. O-CH.-CH-CH, 

\ / 
0 



CH. CH, 
I I 
-f-CHi — C — fwt-C H ,-C-H- 

I I —(81 

0=C 0=C 
I I 
O-CH, OH 



CH. 

I 

CH,- C-M- 
• I 
0 = C 

I 

CH, 



CH, 
I 

CH.-C-h- 
I 

0 = C 

I 

0-CH , — C H ,- 



•(7) 



OR 



CH, 

I 

•CH.— C— K- 



»C 
I 



CH. 
I 

CHi — C — hrf-C 
I 

o = c 
I 

0 — tBu 



I 

H,-C+i- 
I 

O = C 
I 



(8) 



'CH-CH . 
\ / 
0 



tnthepreserternbodfrnerOisdesi^ 
polyvinyl ketorws^corr^ 

reaction for sensibvrtyf^HS'whfflng rarfSon and therefore, the removal of the photosensitive resin layer by way of 
etution can be shortly earned out t ? 

ThetorTrataioftheprKJtosensn^ 
a ojvenkmizing reflation q*3cd^ 
proper fBm such as a PET film tofcnw a Bq^ 

transferring the dry ffim onto the substrate 1 for an irtc jet heed by usin^^ ^ 

/Oternafivery. the fonratfoo of the pr^ 
process such as spin coating process or roi) coating process. „...__ .. 

The photosensitive resin layer 4 thus formed is crossfinked by heating ft or irradiating ionizing radiation thereto. In 
the case where the photosensitive restn layer is croscfinked by the irradiation of ionizing radiation, it is a matter of 
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course thai ionizing racfiatto 
used. 

The photosensftiye resin layer thus uussflj died is substantially insctutxe in organic solvents. 

TrmassfiwfflWHU^ 
layer^a ndiororir^rgfiationBgra^ 
rotcontrfifotothefeirm^^ 
ti se da s o lvent to iwuw the pied^ 

FK1 4.,IT»inkpathwaytorTningp ^ 
ink p8tm*ay4ormng pattern 4a wrtrtxjtes to the fbfirafiw 

energy generating elements 2. . 

mthepresertinventiorxitfe^ 
in fte above descrfcedrnannertotoro 
tarn bcrossBnHedh this casa a due care should 

After the formation of the ink palrw^^ 
6cflmeinkp*thway4orn»r^ 
as a struchKrf rnember d an ink jrt head an^ 
teal strength heat resistant 

sftuent material of the coating resin layer ivhich satisfies these r^ 

such as epoxy resin, acryfic resin, cfglycol tfafl^carbonate resin, unsaturated polyester resin. dbrytphthaJate resin, 

potyurethane resin, porynrtde resin. rrteJarnine resin, phend resin, and urea resia These harden ing rears are used 

togemerwrthaeonverrtiond 

or thema) energy to Oder to hanJena^ 

The formation of the coating resin layer 6 rnay be conducted by a manjierd 
tr» above hardening resinscl^^ 
4a by the sor^<oatirig process or anclher m 
resm and applying the fused resin onto the ink pathwaHormirig pattern 

s ensffiveresir^^ 
jngpaWnfcreverols^ 

SjgThS^tlie^ 

tairted in a desirable state witt^ 

to that no substantial lirr^^ 

coatirig process and therefore, any sd 

formation of the coating resin layer, arid because of tris^ 

the formation of toe coating resm 

resin layer. Partkariany as tor the coretiniert resin tf the cx^ 

After the formation of the coating resin layer * discriargmg outtete are 
dry etching using oxygen plasma. 

The formation of toe cfisctar^ 



manner. 



That is» as shc^ in Fia6» a sffcon series resist 7 ca^ 
is superposed on the coatrig resin 1^ 

ing pattern. As the siBcon series resist 7. there can be used any sificcn series re^ 

ance to the dry etching using oxygen plasma. Specific examples of such silicone series resist are ctm)tomethyt 

porycfiphenyl stoxane piederriark narne: Tbyobeam SNa p 

poiypr^ sflceso^icaana a^ 

ratfatiCAftjrtttia^ 

resists. UV ray^urictioral type re 

Successively, as shown in FIGL 7, the coating resto layer 6 is subjected to ctyetchir* 
to trie coating resm layer through 

plasma is desired to be conducted by using an anisotropic etching apparatus such as a reactive etching apparatus or 
a magnetron ion etching apparatus. As for the etchmg corxfition, ft is necessary to optimize the oxygen gas pressure 
and the electric power appfied in order to mate the anisotropic etching possibla Since the sfficon series resist 7 is 
hardly etched to the etching c«^^ 
point may be set at the stage where 
cise detection oftoe etching end point 
Other than the above o^scrtoedcty 
at the coatirig resin layer may be ccnduc^ 
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pattern on the coating restolay^ 

the coating resin layer by a pJiotosensrtive resin, followed by subjecting the coating resin layer to pJwtofithography as 
shewn in FKx 18. 

In the case where the oSsdiarging outte has been formed using c^^ 
to harden the coating resin layer. 

After the formation of frecisctam^ 
braced to the ink pathway4om^ 
pattern* 

Rnafly. the sclUblized ink pathway^ 
ing a ink pathway 8 (see. RGL 9). Thus, there is cttairted an ink jet head. 

to the abeve. description has been macterf 
a matter of course that the present invention can be ernptoyed ato to 
shooter type of o5schargirigi^ 

the case where the present towsnlion is enjoyed tor toe praluctta 

outlets are formed at an end portion of the sutetrate tor an ^ jet head having the co^ 

and therefore, the above dfedM 



Second Embodiment 

The second embodiment is dfterem from the first en ^ 
tormation of the coating resto layer, the ph^ 
but to the second embedment after ton ^ m^ 
resin layer is patterned to have an ink pathway^orming pattern. 

Particular*, the second ernbodi^^ 
pathway comrmjnicated wfth a umi myii ig outtet and an energy generating element tor generating energy utilized for 
discharging ink from said dfechargmg ouflet sato process cwr^isto 
jet heal which is provided with said ertenjy generating elernert therecri. (b)fon^ 
prised of an Ionizing radiation decoinpcsabte photosensitive re 
strata so as to cover sod energy generating elernerrtotsposed on said substrate* 
(c) siAjecthg sakJ photosensltiw 
CTossanxeo prioiDsensnrve resm layer, 
(djtomiing a celling resto layer on 
resto layer, (ejrtarrtinjngsatf 
OTSSfintadprvjtosenstivere 

said predetermtoed portion through sad coating resin layer, (g) removing said prec^tenrtined portion irracfiated with 
sakl ionizing ratfiation by way of ehxtw 

The process of toe second aitoafiniert 
thepatewhich already have been e 

RGs. 10 to 17 are schematic views tor isprai^ 10 to 17. 

there is cfcscribed erf the produ^ However, this is only tor 

sto y fficiS o n purposes, It should be understood that the ink |et head includes ink jet heacte having a number of <fc- 
charging outlets and also an ink jet head havtog a discharging outtet 

to the process of the second enfoodimeni there is first* 
with energy generafing elements 2 and an OTks^^pcft3.wWchisshown to^a 10. 

Thea asshewn to Fra 11. on the substrate 1 tor w 
posed of an ionizing radiation d e compo sa ble pho tose n si tive resin conta ining a crossfinkabto structural unit so as to 
cover the energy generating etemente 2 (fsposed on the substrata 

to the present ernbotfiment the plwtasensftrve resto layer 4 ser^ 
way to be tomv3d.There^ it is desired that 
tosensrtri« resm 1^ to the first ei^ 

strenp^ are seledrvefy used tor the formats 

The formation of the photosensitrve resm layer 4 using su^ 
may be conducted by any of the marrors described to the formal 
(merit. 

Trto phrtosensrtrve resto fayer 4 thw 
the case where the photosensitive resin layer is crossfinked by the irnxfiation of ionizing racfiatkw. it is a matter of 
course that icfiizingrao^w 
used. 

The phcrtosensrto resin layer th^ 
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After the formation of the crossi^ 
tayer6ontheaossfirtadphoa^^ 

ing resoi layer 6 serves as a ^ructuraS rnernber of an tnkjet head and therefore, the coating resin layer is required Id 
have a sufficient mechancaJ strength, heat resistance, adhesion property to the substrate 1 tor an rnkjet head, and 
resistance to Wr, As the coiisttuert materia 
mation of the coating resin layer in the first enfoc>rJmerrt may be used. 

Tte(bnrationofthecxjatingre€« 
the coating resin layer in the first embodiment 

Hereta as above descrfoed, the photosensitive resin layer 4 is constftuted by the uoufnhad ioniang rarJation 
decoirposabieplio toserea w 
the rjhctoser cr trve resin tayer is n^ 

sofvent-coating process. Hence, the photosensitive resin layer is never disserved into the constituent material of the 
coating resin layer. Therefore, the interface between the ptotosensitwe resin layer 4 and the coating resin layer 6 is 
aJways maintained in a desir^ 

advantages in that no substantial firritetion is present as for the servant used upon forming the coating resin tayer by 

thesofcentoeiingrjroces^ 

used for trie formation of the ooati^ 

rjeen used for the tormation of trie c^^ 

the coating resm layer. Particularly, as tor the consttuem resin of the coating 
resolution property and therefore, an optimum resin can be selectively used. 

After the formatfon of fte coating re^ 
lay^. The formation of the ojschargir^ 
tischaro>qoutietsbythepliu^ 
the case of forming the rfsctero^ 
layerisccrotitiJtedbyaha^ 

tng resin layer 6 is subjected to BgM sftiekfing 
pcrtiore for forming tfschaj^ 

form a c5scharging outkrt^orming pattern at trtecoatffig resin layer, wherein the discharging outiet-tortring pattern com- 
prises nrjn-riardened portions based on the shielded portions and the remaining portion of the coating resin foyer is 
hardened. Thereafter, as shown in RQ. 14, the ncrvhardened portions are removed by eJuting them with the use of a 

solvent, whereby torrrdng rJschargm^ 

After the formation of the discha r gi ng ciiBtts at 1h^ 
mined portion of the ptotosisnsith* res* 

Bnedccatino resin ta yer to srjlub^ 15,iemgainkpBthw^ 
tormSgime^^ through the hardened coating 

resm layer to form a sotubfcedir^ 1 6} ai the photosens^ resin tayer. 

FtoaD* as shown fo FIG. 16. the sclubffizedinKpelhway^Drirt 
a solvent, whereby forming an ink pelhway 8 pr ovided wfr 
(see, FIG. 17). - «- - -~ 

As above described, in the present errfoodirriert. the formats 
sohibfliration of the ink pathway^ 
cc^ting resin layers constituted byte 
ir* pathway ^brrrangrxrtw 
charging outlets, the rJschargrig 

outlet can be formed. 

In the present errfoodfartent the fo 
usirig oxygen plasma wrti^ 
by trie dry etching rjrocessu^ 
forming portion of the phrtosereltive layer 4. because if ^ 
that trie ink p*thway4rj^^ 

occur in that gas is generated from satf solubfeedpcTtxw<rftr»p 
shape of an ink pathway to be provided 

Further, in the present errt>ocfirrient the substrate for 
ing the ccfiiirig resin tayer by tr* 
tayer formed. This situation provides an aovaritage into 
generating element 2 can be precisely controlled 

bttr»etotowmg,* J st*^ 
to the present invention can be used as an ink jet cartridge (UC). 
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ra32isa sc h e m a1fc o1agamaustral^ 
20 indicartBs an in* jet cartridge 0^ 

a printing shoe! fed on a platen 24, reference numeral 16 a cartridge HC to hold the UC 20, which is partly coupled to 

a rfrivg^bi^lBrf transmitting 

and arranged niparaile! to eacnoJher, thus 

sheet. 

Reference numeral 26 intficates a head recovery device which is arranged at one end of the traveling passage of 
the thai is, a toca&sn opposftB to Hs hon» 

ing force of a motor 22 through a transmission mechanism 23 m order to cap the UC 20. tntertocted with the capping 
opeiaison tor Itw UC 20 by a tinft 26A of thB he^ 
suction means provided* the rte^ 

pressure means provided in the ink supply passage to the UC 20. Wien the printi^ 
ping is conducted to protect the UC2D. 

Reference numeral 30 intficates a wiping blade made of sfficone rubber, which is arranged at the side end of the 
head recovery devk»2& The bM 
the mctor 20 and the tran sm is si on m 
Ming ft to engage wdh the (fischargjr^ ta» 

passage of the UC 20 at an appropriate timing during the printing operation of the UC 20 or subsequent to the ds- 
charge recovery process using the head recovery device 26 in order to wipe dews, wets, or dust particles on the ds- 
charging tace of the UC 20 along the travefingof the UC20. 

rn the foflowing, the present invents 
7, which are only tor fflustrative puipo6esard«*mtended to restntt these 

The following exzvnples 1 to 4 and 7 are belonging to thefircteri*odfenertofth^ 
examples 5 and 6 belonging to the second einbodirnefrt of the 

Example 1 

Est, there was provided a substrate 1 m 
ing elements 2 each compr isi ng an electrothermal converting element (comprised of HfBJ cafwU** oTgeneiaing 
^wrgyumffiaToT ti^^ 

laser (see, RGL 19). ^ ' ^ 

Separately, there was prepared a dry ram by applying a coating BquxJ cornprising a cytfthexanone solution con- 
taining 15 wt% of a copolymer of methyfisopropenyl ketone and methacryfic acid chloride (copolymeriration ratio: 
85^5, weight average motocutar weigh!: ai>out 200000) orrto ^ 
PET Hm to drying. 

Thea as shown in TO 20, the dry tlm thus to 
pfalaminatorBl130^totherebyto 
soastoco ^me wauyoiner^ 

bated at 1 50 •C tor an hour to crosslink the priotosensfirve resin layer 4. 

Successive^ using a mask aligner PUV^FA produced by Canon Kabusri^ 
ionizing rad ia tion was gradated to only a predetermined portion of the crossSnked photosenstrve resin layer, which 
does not contribute to the tormation of an ir* pathway for 2 minutes, wt^ 

fed. ThefMfty, the ctE I^km< rr>^inn «f th» ptu*au*)&ilr*a resin layer 4 was eiuted with the use of methyl sccutyt 

ketone to rernc^ the solubffizedp 

tem4acorrprisedoftheremairangcr^ 

Herein, the inkiathwaHbririr^ 
the ink suppry pert 3ancl contains W 
leffoTTtheHoca^ 

Thethktwessoftryjrea^ 

Ther\assricwninFi^ 
iration ratfo: 1», weigm average 
(eo^iwalert to an anourt of active amiro 
to obto a cyciohxanor>e solution cc^ 
strata 1 so as to cover the ink pathway4orrrar^ pattern 4a us^ 
nYertat100^far2hours»wtere^ 
so as to cover the ink patNway4Dnr^ 
was occurred at the ink paihway-tonn^ 

tosensftive resin fayer due to the solvent cornprising cydohexartcne or triel^»tstrtoerTtTe»T5me coating resin layer. 



13 



EP 0 734 886 A2 



Thereafter, as shown in m 23, rjnte 
mark name; produced by Tbso KabushDa Kaisha) was spin-coated at a thickness of 0.6 urn, followed by SL *^^^to 
prebak^treatmematBO^ 
n^torthetonratkjnoecfechargin^ 
sure tor 20 seconds uskig a PL^-520FA (using co<dff^ 
asorverrtcxxT^rigpropyterie^ 
was conducted using asolverrtujiiyisir ^ 

ume ratio). Thus, there were farmed discharging autteHorming patterns. 

Hereiattesiicon series resist u^ 
therefore, ft is considered that there waddertai a problem in fon^ 
is thin, it is posstte to form a pattern of about 2 tun in diameter. 

tatrose*arnp^trieresurtart 

Trten,asshownfor^24.thesubstr^^ P** 1 ** 
rrark naniarJ«xluced by Aneto 

plasma iirdercrjrxftfore^ 150 W tor the power applied. 30 ****** ** 

etching time, and 0.4 um/rrtirt tor the e&tring speed. By this* there were formed penetrated portions as discharging out- 
lets 9 at the coating resin layerS. 

Herein, by property char^ to 
tr*ete«r*an>*^ 

troOed. And in the case of using a magnetron etcHr* a^ 

Thereafter, in order to remove the ink pathway*rmirig pattern 
rr<rror-CI^290), ioniar^ 

for 2 minutes, whereby the fok pathway4orr«ng pattern 4a was sotuUtad. Then, the substrate 1 was irnrnersed m 
mettyfisobirlytketorra^ 

4a was edited to remove. By this, there was fbnrad an ink pathway 8 (see. 

T?iu*trierewasob1airtedanir^^ ^ 

In trie above, ttecopdyrner by w^ 
type, but because of using the amine hardening agent, the crossfinking proceeds at a high density Therefore, the 
d ecompo sit ion reaction occurred when the PLA-520FA is used can be disregarded. 

Example 2 

tn the same manner as in Ewrr^l. there was fi^ 
which is provided with energy g^neratmg elerrier^ ^ 
prised of HfB£ capable of generating energy utiMtaolsorarcj^ 

Separately, there was prepared adry fBm by aprjlying a crating &^ a 
tfonobtamedbydissoMrig^ 

gtytidyl cfirnetracrytate ((»rx)»yrr«rizat)on ratio: a/2, weight average rnotecutar weight abort 150000) ar^ ^ 

weigmofacatior*rx*^^ 
arantkJfHraard subjecting 

Then, the dry «mtta* formed on Ite 
120^ to thereby form a fomrirgrao^ 
trieeriergygeneratirigeterTierte 

Usmgarraska5gnerPUV«1FA(proc\ice^ 
jected to exposure at a prir^er^ 
Vvas bated at 1K)^ tor 30 rrtriutes. whereon 
cortainedinther*rtos^^ 
resin foyer, to the above exposure pro 

penytketortefclyaoya^ ^ . . 

Successively, using the mask aBgner PIAS20FA (using cold nrirror-CM~290). forcing radiation was irradiated to 
only a predetermined portion of tteoosstir^rjhotosero 
an ir* pathway, tor 70 second* 
of the rjhotosensaive resin la^ 

followed by rinsing wdh xylene, whereby forming an ink pathway4orrning pattern 4a cornprised of the remaining 
cross fi n ke d photosensftrwe resin layer fjnanort-so tu b fee d state). 
The trickrtess erf trie resutert i^ 

Then, a coating resin layer 6 was formed on tte substrate 1 so as to cover tte 
the following rrarmer. That is. a mixture of 70 parte by weigW of a bi^^ 
A^edbyMikaSrntfKabiB 
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3002 (produced by Kyoes Kabushdo Kaisha) and 4 parts by weight cf a hardener <»ixxisiiig tfethyteneicljciJiuib was 
dissolve in cyctohexanone to obtain a cydohexanone solution uuntoining 50 wt% of said mixture as a coating dquxl 
Trie resuttarrtsokxtto was appfie^ 

ner, followed by subjecting to heat treatment at 100^ tor 3 hows success^ 

tor an tour, whereby a 10 urn tttt resin fto as the coatmgresfn layer 

4a. tn this process c4tprrrt ng the coatmg 

4acorrprfeedof1hecross5kBdkXTg^ 

cyctohexanone or the constituent resin of the coating resin layer. 

Thereafter, there was fcrnied a res* 
rjatterning mask for fre formal 

to exposure tor 20 seconds using Ihe PtA520FA (using cold mirror CM^50). Successively, development was con- 
AictBdusiig a solvent «wyr ^ 

and rinsing was conducted using a solvent compri sing propytenegrycol^iiono etherftS-n-Uityl ether (a 1/1 to 
terms d volume ratto). Thus, them 

Then, the substrate 1 was introduced into the paraiel flat etching apparatus Dafr451. wherein the coating resin 
layer 6 was subjected to dry etchtogustog oxygen plasn«unte 
torthepowerapp6ed,and 1 hrjurtorthe etctiingtima 
outlets 9 at the coating resin layer & 

Thereafter, in order to remro 
rrerror-gyte90), longing raolatic* was TOrtated to the tr^ 

tor 2 minutes, whereby the ink pathway4crrning pattern 4a was sotubffized Then, the substrate 1 w as immersed in 
methylisctutyl ketone 15 seconcfe 

4a was ebited to remova By this, there was formed an ink pathway 8. 
Thus, there was obtained an ink jet head 

Example 3 

tothesamerr«iinerastoBornpte1,there made of sfficon for an ink jet head 

which is provided wBh energy generat in g elements 2 each comprising an electrothermal converting element (corrv 
prised of MB;) capable of generating energy ufifized tor disc ha rging ink and an ink supply port 3. 

Separately, there was prepared a c*y «m by applying a coating liquid cornpnsirig a cydohexanone solution con- 
taining25wt%ofacoj>c<ymertf 

tion ratio: 4M/2. weigjit average molecular weight abort 1500W 
on the PET f2m to drying. 

Then, the dry fflmthus formed the r^fitoi was transferred onto the 
°C, tottierebyform afcxrarxj racfiaiw 

energy generating elements 2 situated on the substiaia The rjhcitosensrtte 
10 minutes and successively baked at 180^ for 30 rninutes to crosslink the 

Successively, using the mask aJg^ 
only a predetermined portions the cnxssfinked photos 
an ink pathway, tor 15mirart^ 
of tto photoser^r^ resto layer 4 was ekite^ 
(=1fl) to remove the solubifiiedpo 
tern 4a comprised of the reiraimng crossfire phrt 
the resultant ink palhwaHbff^Pa^fe^to^tob* 15 * 1 " 11 

Thereafter, toaccordtoKewflh the proce 
torrning pattern 4a. cSscharging outlets 9 were tormed at the coaling resin layer 6. and an ink pathway 8 was formed, 
whereby an ink jet head was obtained 

Example 4 

At first, a substrate 1 for an ink jet r»ead was prepared m the foflo^ 
2 each contorising an electrothen^ 
discharging ink wot spaced 
valTrmamaskcocTiyisedof 

position of the rear face of the sfficon substrate by way of arisen 
tor an ink jet head. 

Then, using a spinner, a coating Squid cctrpristng a cyctohexanone solution containing 18 wt% of a copolymer of 
methytrsorxopenyl ketone and methacrytic add chtoride (coporymenzation ratio: 86715, weight average molecular 
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weight dbout 200000) was applied on the substrate 1 so as to cower the ene*gy generating 
tng the Pqufl coat termed on ftesffra 

p> wto se i ttifo e resm tayer 4 was farmed on the sfficcn substrate 1 . Thereafter, the photcscnsffiwi resin layer 4 was 
baked at 150 °C tor an hour to crossfink the photDsensffive resin layer. 

Successive* using the mask aigner PIA520FA (using cold rrwror-CM-290), ionizing racfiahon wasirarJatedto 
ontyaprede te rrr in edrjorttonoft^ 
an ^ pathway, tor 2 nwnutes. whereby sa« 

trie photosensito resm layer 4 was etoM 
followed by rinsing with xylene, whereby terming an ink palhwajrtwning pattern 4a comprised of the remaining 
CfOSsSnked photo se n sffi ve resin tayer Qn a norvsolubtized state). The thickness of the resultant ink pathway^ rrtng 
pattern 4a was found to be 1 1 ura 

Then, a coating resin layer 6 was farmed on the substrate 1 so as to cower th8 ink pathway^cfrrting P a ** e ' n ^*j n 
the fallowing rnairo. That is> a rr^ 3150 (produced by Daiseru 

Kagaku Kogyo KabusrtiQ Kajsha), 20 parts of weight of an epoxy resin B>ICOTE 1002 (produced by Vuka Shell 
Kabusrttk>Kaisha).asiaw 

erization initiator SP170 (produced by Adeca Cornpany) was dissolve in cyctohexanone to obtain a cydohexanone 
sotutOTCcrriaining50wt%o!6a^ 

so as to cover the ink paJhway-tomxng pattern 4a isrig a spiririer, followed 
utes. whereby a 12 jim ink* coating re^ 

Herein, the resuttamcoatiig resin 
thereof madiatBdwimBp^ is r^ 
terri^ exposure isng a patterning rrasfc 
Kaisha). the coa^ resm layer 6 was sub^ 
value<rf3J^. Herem.no decorrpc^ 

coating resin layer thus treated was healed at 90 °C tor 5 minutes, and the non-€o$>osed portions of Ihe coating resin 
1^ were removed by ekiting 
at the coating resin layer 6. 
Thert.fr order to tormtteirt^ 

using an an sotrcpi c etching sdutfon compri si ng an aqueous solution containing 22 wt% of tetramethytarrtrnor«um 
riydroodcte whBe prevent 

Thereafter, in accordance wfth the procedira in E*jrrirjte 1^ 
form an ink pathway 8. 

Thus, there was obtained an ink jet head. 

Example 5 

Inthesarriemexmerasm ExaT«)te1,t^ made cf sfficon tor an ink jet head 

which is provided with energy generating elements 2 each compri sin g an electrotriermal converting element (com- 
prised of HfBa) capable of generating energy utiSzed tor cfischar^ 

Separate^ there was prepared ad 
taring 18wt%ofacopotyrfiercJrneth^ and rnethacryficacid (copulyima iz a fio n ratto: 8g. weight average 

rncfecutar weight about 18O00O) onto an ar^ 

Then, as shown in FIG. 27, the (fry f3m ffws formed on the aramki fifrn was transferred onto the substrate 1 by 
rram of a brrratw at 120 ^ to thereby torn 

substrate so as to ewer the energy uwweialing etemente 2 situated on the substrata The prxtoensffive resin layer 4 
thus formed on the substrate 1 was baked at 180 °C for an hour to crossfink the photosensitive resin layer into a 
ac*sfirtkedprwtosensito 

Thereafter, as shown in FC 28, in accordance wrth the procetfejres of forming the coating resm layer 6 in Example 
4, a coating resin layer 6 compo se d of a negative photosensitive resin was farmed on the crossfirtked rjfxjtosensitjve 
resm layer 4. tnftisp<ccessc4 
sensitive resm tayer 4 was suflered from r^ 
resin layer or the constituent resin of the coating resin layer. 

Then, as sriownmr^ 29. in accordance wfth tte 
farmed cfischarging outlets 9 at the coating resm layer a 

Thereafter, re srwmmFia 30, usm^ 
sure o^vice (produced by Ushfo 
pathway-torrringportfonrf 

tor 10 minutes, whereby a ink pethway-fomimg pattern 
layer 4. 
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Sucessrvely.thetnkpalhway^^^ 
1. whereby fomring an ink pathway a 

Thus, there was obtained an ink jethead 

Example 6 

fn tite same manner as in Example 1. there was firstly provided a substrate 1 made of sffioon for an ink jet head 
which is provided wflh energy generating elements 2 each com p ri sing an electrot he rmal converting element (com- 
prised of Hfflfe) capable of generating energy ufflgedlprc fis c togw g rt 

Separatsfrtfiere was prepared a dry fto 
ctotained by cSssrtving, in 

acrytate (copolyfiiaization ratkx 9T1, weight average molecular weight: about 1BOQ0O) and 2 parts by weight of a cafi- 
ortic potyinerualion initiator corryrising an IRUGACURE-261 (produced by Cfoa-Geigy Cpompany) onto an ajaniid TOm. 
and subjecting the 6quk) coat formed cn the aramidfim to drying. 

Then, the dryf5m thus termed on the aramklflm was tr an sferred onto m^ 
120 °C to thereby farm a ionizing rafiation cte»npc*abte phtf 
trteertergygeneratmgelernente 

Usfog the mask signer PLA501FA. the photo se n si tive resin layer 4 v«gs^ 
tion tine of 366 nm lor 10 minutes, and thereafter, the photosensitive r^ 

whereby the epccry ring of the gtyddyl methacrytate of the foregoing copolymer contained in the photosensitive resin 
layer was subjected to nncropencng porymerization to crosslink the prwtosensrtive resin layer, tn the above exposure 
process, no decomposition reaction was substantially occurred at the copotymer comprised of nrietriytTiethafrytate/^y- 
ddyi methacrytate. 

Thea in accordance wfth the procedures of forming the coating resm layer 6 in Example 1. a coating resin layer 6 
composed of the same constituent material as that of the coating resin layer 6 in Exampl e 1 was formed on the 
crossfinked photosensitive resin layer 4. Thereafter, in accord an ce with the cSschargjng outiet^orming procecfcres in 
Exanylel, there were formed cSschargir^ 

Succes si vely, as well as in the casBd&amp^ 
2KW-deep-UV expose device, ionizing racSation was irracfiat ed to orty a rxedetenTmed ink palriway-farrntng portion 
of the photosensitive resin layer 4 through said pattering mask 5 and the coaling resin layer 6 tor 10 minutes, whereby 
a ink pathway^rjrnwig pattern 4a in a sotubtfized state was formed at the photosensitive resin layer 4. 

Thea the ink pathway-forming pattern 4a was removed by way of eiution in the same manner as in Example 1. 
whereby brining an ink pathway 8* 

Thus, there was obtained an inkjethead 

Comparative Example 1 

m the saine manrier as iri Exantple t 
which is provided with energy generating elements 2 each corryrising an electrothermal converting element (con> 
prised <rfWBj)capeble of gerieratin^ _ 

Tnen.anOZATECR-255eiadem 
a positive type cVyfta by meare^ 

cover the energy generating elements 2 situated on the substrate. Herein, the OZATEC R-255 is a resist comprised of 
a novolak resm and a dtssofction prohfciting agent 
The rjriotoserertive resin layeM 

Thereafter, using the mask afigner PIA5D1 FA. the photosereitive resin layer 4 
of expc^ followed by cteveloprr^ 

form an ink pathway4orrning pattern 4a. ^ 

Successivery, in accordance wfth the procedures of Example 1 , without having conducted the irradiation of ionizing 
racfiatxxi to the ink pathway-toming pattern 4a as in Example 1 because the constituent resin of the ink pathway^tomv 
ing pattern 4a was not such icrtangratf 

6 composed of the same constituent material as triatrt the coaling resm 
stratel so as to cover the ink pathway-tbming patter 
6. followed by removing the ink pathway^fornwg pattern 4^ 
Thus, there was obtained an ink jet head 
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Comparative Example 2 

In the same manner as in Example 1, there was firstly provided a substrate 1 mode of sfficon tor an ink jet head 
which is provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
s rjrisedofHrB^capabteolgeJiera 

Separately: there was prepared a (fry film by applying a coating liquid corrprising a cydohexanone sol utton cen- 
tering 20 wl% of a copolymer of rrxahyfcnwthapy tate and rnethacryiicacid (uopUymeriia fio n ratio:8g^weight average 
troleculaj weight about 120000) on^ 

Then, the dry film thus formed on the aranwJfam was transferred ortotr^ 
10 thereby form a iortizrhgr^ 

generating elements 2 situated on the substrata 

The photosensitive resin layer thus formed on the substrate 1 wastt^prebakedat 120^tor30rninutes. In this 
case, it was found that no orosstinting reaction was substantially occurred in tte 

Thereafter, by repeatirig the pro 
is the cfischan^outfete a an ink pathway^ ( 
strate 1 so as to cover the ink paihway4orming pattern 4a, and (fischarging outlets 9 were formed at coating resin j 
layer 6. Successively, the ink pathwaHoming pattern 4a was removed by way of efaxtion in the same manner as in | 
Example 1 to thereby form an ink pathway 8. 

Thus, there was obtained an ink jet head. 

20 

Comparative Example 3 

in the same manner as in Example 1 . there wk firstly provided a su^ 
which is provided w3h energy generating elements 2 each cornprising an eJerfrotrtermal converting element (com- 
25 prised o^ HfBJ capable o4 generating energy utffized tor ink and an ink supply port 3. 

Separately, there was prepared a (fry Am by applying a coating liquid cornprising a CTCtohexanone solution oon- 
tmr^20wt%ofacopolymertf 

molecular weight: about 120000) onto an aramfl ffl rg and subjecting th^ 

Then, the dry film thus formed on the arai^fto was transferred onto the bu^ 
so thereby form a ionizing rartatiw 

generating elements 2 situated on the substrata The photosensitive resin lav^ 
baked at 200 °C tor 30 minutes to crosslink the photosensrth* resin layer to 
in a state of being sUxstantiaBy ineoturJe in organic solvents. 
Triereafter, ustrig the ink pathway^or^ 
as ing radiation was inacfiated to only a predetermined ink pa3hway4orTring portion of the photosensitive resin layer 4 
through said pattering mask 5 tor 10 minutes, whereby a ink pafthway4orrring pattern 4a in a sotubffized state was 
formed at the photosensitive resin layer 4. 

Then, without conducting deveJopmerttorthephotoser*^ 
the coating resin layer 6 and the discharging oiitlete 9 foExampte^ 
40 1 so a^tocover the photoseren^ resin tayer 
cessiveJy, the tokpathwaptormmg patted 
thereby fcrm an ink pathway a 

Thus, there was obtained an ink jet head. 



46 Evaluation 

1. As tor each of the ink jet heads obtained to &an?les 1 to 6 ai^ 

the ink pathway was examined by means of a microscope. Herein, the coating restn layer of any of t hese i nk jet 
heads is hyatine and therefore, ft is posstole to exairine the shape ot the ink pathway 
so layer. 

As a result it was fourid thai the ink pathway of any oi the ink jet heads obtained in Examples 1 to 6 ts cn m a 
desirable state with no deformation. 

On the other hand, as tor the ink jet head obtained mCornparat^ 
issigroficantiydetonTiedandism^ 
55 Exajr^)le 2, rt was found that the ink pathway obtained in Comparative 

Example 3, it was found that a thin fanrvlite resttra is presert at the 

coating resin layer and the photosensitive resin layer, rt is considered that these defects found in the ink jet heads 
obtained ti Comparative Examples 1 to 3 wouM be occurred due to the reason that as the solvent used upon the 
formation o* the coating resm 
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sflh* resin layer would reveb^ 

makff^g the resulting snx pathway in such deformed stela 

2. As tor each of to mk jet heads cttai^ 

pertorrranc* was evaluate 

^ experimertrf pwposes, wheren usin^ 

(water-solutxettacko^ 

As a result as tor each* their* 
artcortimjoucryexh^ 

On the other hand, in the case of to ink jet head cfcteiiied in Oxrrpejative 
exhartriormafir* discharge 
Exampte2,sorr»ottoprir*produc^ 
head obtekied h ajriparalive B 
accompartied by white Inea 

Based on tr» equated results, ft was tound ^ 
effectively produced a 
upon the tofmation of the coating resin layer 

Example 7 

The procedures of Example 4 were repeated, except thai to 
changed to a saloon wafer substrate of 5 inches m size having a number of energy generating elements 3 spaceoly 
arranged thereon so that 200 Wc jet head imfts can be termed arid each c* 
fmalhycfctair^wasc^tot^^ 
the coafog resin layer> cydohex an one (ha^ 

GornparabVe Example 4 

The procedures of Example 7 were repeated, except that to 
to coating resin layer was changed to a sofvert (xx*posed c* totuen^ 
to thereby obtain 200 ink jet heads. 

Evaluation 

As tor to200mkjet heeds chained in eac^ 
ink cfecnarp^ test inorto _ . 

As a result, to yield as tor to 2TO mk jet head^ 
to yield as for to 200 ink jet heads c*t^^ 

Now.astortosoK^ccrrgxxsederfto^ in terms of weight rati o) used in Comparative 

Exairple 4, to tobene is ftsprinopd 
resists as to material tor to tonriat^ 
smcetotoregomgsorvert compel* 
ft is ox^idered that to c»atkig resm 
reducbon in the yield. 

Sepaiatery, as tor to defective ink 
inc#»es in size was exaniried. As a resu^ 
wafer are rrwtty defective. As tor to reason tor this, ft is ccroder^ 
layer could rwt be termed at a urnto^ silicon wafer. 

Based on to evaluated results, it was to 
rnassixt)cbcedahjghcfUB%lnkjetr^ 

formation of to coating res n layer. 

As apparent from to above deswiptxxi. to process of to 
h^quaRyiffrjetrreadatahffi 

strong cSssoMng power is used in to coating process dtorir^ to 
oerttty termed white attainmg a desired ur^ 

to to photosensftive resin layer, wherein a precise irik pathway wfth no deform 

inpioducmgaNgtio^jaRyirft^ 

substantial United 
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situation mates ft posstte to use resins; which oouU r»l have been used tor the formation of to 
the prior art. tor the formation o? the coating resin layer 
These sio/tiricantaoVart 

A process tar producing an ink jet head including an ink pathway communicated with a discharging outlet, and an 
ertergyp^neratirig element for gener^ 

corrprisirE the stepson forming a photo- 

sensrSvetayercwiprisedofa"^ 

tural unit on said sutetiatB so as to cc¥er sa^ 

p)*4usensifr/e resin layer to uossHnking treatment to convert said pholosensave layer into a cttfebEjtkfad pholosai^- 
trve tayer; tormirig a coating r^ 

dating ionizing racfiatton to said crossinked photosensitive layer through said hardened coating resin layer to 

decompose and sokAffize said crossfinkedphotosenstfve layer so 

and dutmg said crossinked photosensitive layer rafiatedwfth said ioiu^ 

corranunjcated with the cfischarpjng outtel 

Claims 

1. A process tor producing an Ink jet 
ertergyp^riera^ element lor g 
ess comprising the steps of: 

Qpioviolfig a si*6trate provide 
) forming a photosensitive tayer comprised of an ionizing racfefion decomposable photosensitive resin con- 



on said substrate. 

On) subjecting said photosensffive layer to crossfinJdng treatment to convert said photosensitive layer into a 
uobb Ei fte d photosensitive layer. 

(iv) forming a coating resin layer on said crossiinked prctosensrtjve layer, 

(v) hardening said coating resin layer, 

(vi) irracfiating iomring radiation to said crossBrtked photosensitive layer through said hardened coating resin 
layer to decompose and sotubt^ 

said ink pathway, and 

(vi) etutmg said crossiinked photosensitive layer irradiated with said ionizing radiation to thereby form said ink 
pathway cornmunfcated wito the dscharp^g outlet 

2. A process tor producing an ink jet head exooiDlng to claim 1 which tlrthe^ 
radiation to ()Hy a predetermbied portion 

formation of fteirfcpatr^ 

and a step of eluting said predetermined r^^ 

layer not irradiated with said ionizing mrtottftfL 

3. A process tor producing an Me jet head according to daim 2, wherein the coating resin tayer is formed by means 
of solvent-coating. 

4. A process for producing an ink jet head accortfng to daim 2, wherein the photosensitive resin layer is comprised 
cil a pfiotosensitive resin hanr^ 
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— (-a** -hi * A 




I 

o=c 

I 

*2 

(wherein A is a structural wit capable of being crossfinked, Rj is an aJkyl group, is a group selected from the 
group ccrisisimgctfalkylc^oup^ 
n are respectively an Integer.) 

5. A process for producing an ink jet head according to claim 3. wherein the coating resin layer is comprised of a our- 
able resin 

S» A process for producing ail irtt jet heed aoco 
ing outlet at the coating resin layer 

7. A process for prorAiring art ink jet he^ 

ducted by mem ol dry etching using an oxygen plasma. 

& A process for producmg an ir^ 

ducted by means of photofithog/aphy. 

3. A process tor producing an ink jet rieart awarding to claim 6. w 
ducted by means of excirner bser. 

10. A process tor produdng an ink jet heed aca 
mocurable resin. 

11. Arjrocesstorrxoducinganinkj* 
ing ouSet at the coating resin layer. 

12. A process tor produdng an ink jet head a uxw&i g todaim 11. wliereinthe to 
coriductedbyrnearaofdryetcr^ 

13. A process tor product an irtk jet 
conducted by means of excirner kser. 

14. A process tor producing aii^ jet head accoro^ 

(vi) is conducted onty for a predetemined portion of the crossiinked photosensitive layer which corrtrfoutes to the 
formation of the ink pathway to 6olubifo sakJ predetenraned portion. 

15. A process tor rxodudng an ink jet he^ 
ducted by means of sofeenvcoattag. 

16. A process for producing an ink jet head accon£ng to daim 14, wherein the photosensitive resin layer is comprised 
otaphotosensrbveresinha^achern^ 
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I 

-t^-C^ <r**Z- <»> 

I 

o=c 

I 

o 

I 

R 4 

(wherein A is a structural unit capable of being crosdinked, R3 is an aJkyl group or halogen atom, R4 is a group 
selected from the group consisting of aft* groups* substfoited arid norvsu^ 
rings, and m and n are respectively an integer.) 

17. A process tor producing an ink jet head according to claim 15, wherein the coating resin layer is comprised of a 
photocurable resin. 

18. Aprocesstorrjrodutinganink^ 
ing outlet at the coating resin layer. 

19. A process for producing an ink jet head according to dato ^ 
conducted by means of <try etching using an ODcygenpbsma 

20. A process tor producing an ink jet head aocordmg to claim 18. wherein the formation of the discharging outlet is 
conducted by means of photb&hop/aphy. 

21. A process tor producing an ink jet head according to claim 18, wherein the formation of the discharging outlet is 
conducted by means of exdmer laser. 

22. A process tor producing an ink |et head according to claim 15, wherein the coating resin layer is comprised of a 
thermocurable resin. 

2a. A process for prcoUiring an ink jet head acco^ 
ing outlet at the coating resin layer 

24. A process tor producing an ink jet head according to daim 23, wherein the formation of the c&charging outlet is 
conducted by means oftfy etching using anarygenptesma. 

25. A process for producing an ink jet head according to daim 23, wherein the formation of the discharging outlet is 
conducted by means of ©corner laser. 

26. A process tor producing an oik jet head accortfrig to claim l.whe^ 
of a priotosensffive resm havirig a chemW 
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*1 
I 

-fcvs-k (I) 

l 

o=c 

I 

*2 

(wherein A is a structural unit capable ot being cro ssfinked , is an alkyl group, Rg ts a group selected from the 
group consistir^ of ^kytgro^ 
n are respectively an integer.) 

27. A process tor prtxiuring layer is comprised 
of aphoto^rossfinkableresn. 

28. A process tor producffig an ink jet head according to claim 26, whereai the photosensitive resin layer is comprised 
of a IhBrnocrossSnkabte resin. 

29. A process tor producing an ink jet head acccftfng to cttm 1, wherein the phtf 

of a prctosensitive resin having a chernica! structure represented by the foflawtng general formula (If): 

I 

-t^a-c-fc ( - A " > H- 

I 

o=c 

I 

o 

I 

R 4 



(wherein A is a structural unit capable of being crossiirtked, R3 is an alkyl group or halogen atom, is a gnxp 
selected from the ^oup consisting of aOcy^ 
rings, and m and n are respectively an integer.) 

30. A process tor producing an ink jet head according to daim 29, wherein the photosensitive resin layer is comprised 
of a photo-crossSnkablfi resin. 

31. A rxocess tor producing an to 
of a themrarossinkafale resin. 
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FIG. 30 
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